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FLUID CONTACT CHAMBER 

Field of the Invention 

This invention is directed to a fluid contact chamber and, in particular, an fluid contact 
chamber for mixing and reacting fluids. 

Background of the Invention 

Fluid contactors, such as those used in the mixing and transfer of gases into liquids, are 
known which provide suitable results by allowing sufficient time and surface area for contact 
between the fluids. However, the provision of sufficient residence time and mixing in such 
contactors creates various drawbacks such as the requirement for high energy inputs to effect 
mixing and/or increased chamber size and complexity to increase the residence time. 

Summarv of the Invention 

A fluid contact chamber has been invented which allows good contact time and mixing 
by use of turbulent flow, while maintaining a compact and simple chamber. 

According to a broad aspect of the present invention there is provided a fluid contact 
chamber comprising a container for a first fluid, an inlet for introducing a flow of a second fluid, 
a means for directing the flow such that at least one eddy is formed and an outlet for passage of 
at least one of the first or second fluid. 
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A fluid contact chamber is provided which acts to mix fluids and allow reaction thereof, 
if desired. The chamber comprises a container for a first fluid and an inlet for introduction of a 
second fluid to the container. The second fluid is caused to flow through the first fluid by any 
5 suitable means such as, for example, by application of pressure or by differential density. The 
chamber further comprises a means for directing the flow of the second fluid such that a 
deviation in the flow, termed an eddy, is created which leads to the formation of a vortex. 

\^ Vortex action causes the second fluid to be dispersed and mixed within the first fluid. In 

G 

%i addition, the concentric flow pattem of the vortex traps the second fluid within the first fluid to 
i- 10 increase the residence time of the second fluid in the first fluid. 

! ; 

CI The means for directing ±e flow of the second fluid can be of any suitable form. For 

t 

j^J example, the means can comprise a pipe arrangement having a configuration which allows for 
St eddy formation. In a preferred embodiment, the means comprises at least one baffle disposed 
within the container to direct the flow of the second fluid such that at least one eddy is formed. 
15 Preferably, a plurality of baffles are provided which extend in altemating directions to set up a 
serpentine flow path. Preferably the baffles extend substantially across the width of the 
container to prevent the flow from passing through the container without being acted upon by the 
baffles. Eddy formation can be caused by disposing the baffle in the flow path at a 
predetermined angle, or, altematively, by providing a baffle having a predetermined shape. Such 
20 shape or angle is selected such that eddys are formed when the second fluid is acted upon by the 
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baffle. As is known, the precise angle or shape selected will be dependant upon the viscosities of 
the fluid to be contacted and the rate of flow of the fluid to be introduced. 



The chamber of the present invention allows for mixing of the first fluid without the use 
of mechanical mixers or pumping means, although such mechanical means can be used if 
desired. 

Any suitable inlets and outlets can be provided to the container. For example, a pair of 
ports can be provided for introduction and removal of fluids. In such an embodiment, the first 
fluid is introduced to the chamber via a port which is also used to either introduce or allow 
removal of the second fluid. The second is used for removal of the unmixed portion of the 
second fluid, if the first port has been used for introduction of the second fluid, or introduction of 
the second fluid, if the first port is to be used for the removal of its unmixed portions. Once fluid 
contact is complete, the first fluid with a portion of the second fluid mixed therein is removed 
from the chamber via one of the ports. 

In another embodiment, a plurality of inlet and ouflet ports are provided. In another 
preferred embodiment, a counter current flow is set up in the chamber by introducing a flow of a 
first fluid which acts against the flow of the second fluid. In such an embodiment, the residence 
time of the second fluid in the first fluid is increased since the flow of the second fluid through 
the chamber is slowed. 

In a further embodiment, the chamber is formed with an open top which acts as an ouflet. 
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The ports are of any suitable type. In a preferred embodiment, a venturi tube is provided 
at each inlet port for passage of two fluids to be contacted. 



If desired, the chamber of the present invention can be used to enhance the reaction of the 
fluids by providing means for chemical modification in association with the chamber. Such 

means are preferably positioned adjacent or in communication with the vortexes. 

In an embodiment, catalysts are provided within the container. In a preferred 
embodiment, portions of the chamber such as the baffles have catalyst applied thereto and act as 
catal3^ic supports. 

In another embodiment means for causing chemical reaction, such as a ultraviolet lamp or 
an ultrasonic emitter, is mounted in association with the chamber, and preferably in a position to 
modify directly the fluids in the eddy flow. 

Portions of the chamber can be modified such as by roughening to promote precipitation 
of reaction products. Such modification is preferably positioned selectively within the container 
such that precipitation occurs out of the flow path of the second fluid, thereby avoiding blockage 
of the flow path. 

To facilitate cleaning, recovery of reaction products and/or application of catalysts, the 
chamber is, in a preferred embodiment, able to be easily dismantled. 



WASHINGTON 164366vl 



-4- 



Docket No. 88630-213 PATENT 

The chamber of the present invention can be formed either as an enclosed or an open 
chamber. In one embodiment, the chamber is open at its top and the baffles are attached to a 
removable insert which fits within the chamber. 

Brief Description of the Drawings 

A further, detailed, description of the invention, briefly described above, will follow by 
reference to the following drawings of specific embodiments of the invention, which depict only 
typical embodiments of the invention and are therefore not to be considered limiting of its scope. 
In the drawings: 

Figure 1 shows a sectional view through an embodiment of a fluid contact chamber 
according to the present invention; 

Figure 2 shows a perspective view through another embodiment of a fluid contact 
chamber according to the present invention; 

Figure 3 shows a sectional view through a further embodiment of a fluid contact chamber 
according to the present invention; and, 

Figure 4 shows a sectional view through another embodiment of a fluid contact chamber 
according to the present invention. 
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While vortexes have been illustrated in all flow patterns illustrated in the drawings, it is 
to be understood that the means for directing the flow of the introduced fluid, which have been 
illustrated as baffles, are disposed to direct the flow such that eddys are formed. 

Referring to Figure 1, a fluid contact chamber is shown comprising a container 10 for a 
first fluid 12 and an inlet 14 for introducing a second fluid 16 which flows through first fluid 12, 
as indicated by the arrows. A plurality of baffles 18a, 18b, 18c extend into container 10 to direct 
the flow of second fluid 16. 

In the embodiment as shown, first fluid 12 is a liquid and second fluid 16 is a gas. Once 
fluid 16 is introduced into first fluid 12 through inlet 14, fluid 16 immediately begins to flow 
through fluid 12 due to differential density. Baffles 18a, 18b, 18c alternately extend from 
opposite sides of the chamber to dkect the flow such that a generally serpentine flow path is set 
up. Baffles 18a, 18b, 18c are disposed in the container to direct the flow such that vortexes 20, 
22 are set up in the flow. A smaller vortex 23 will be set up by action of baffle 18a, 

A port 24 is provided in container 10 for passing first fluid 12 to container 10. An outlet 
26 is provided for removing fluids which have risen to the upper portion of the chamber because 
of differential density. 

To accommodate chemical reactions, various embodiments of the chamber are provided 
which accommodate, enhance or promote chemical reactions therein. Such embodiments are 
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shown in Figure 1. In an embodiment, a portion of the upper surface 18a' of baffle 18a is 
roughened to enhance precipitate formation on the surface of the baffle. Precipitate is removed 
by, for example, flushing and filtration to recover precipitate or recovery by means of a suitable 
solvent. 

5 hi another embodiment, catalyst 30 is appUed to the surface 18b' of baffle 18b, adjacent 

vortex 22 to catalyze a reaction between first and second fluids. 

Another embodunent provides an ultrasonic emitter 32 in the contamer. Positioning of 

Si emitter 32 is such that baffles 18a and 18b ampUfy the ultrasonic signal, indicated generally at 

fff 34, and direct the signal through vortex 20. A reflected signal (not shown) is durected by baffles 

'r; 10 1 8b and 1 8c through vortex 22. 

m In a further embodiment, ultraviolet bulbs 36a, 36b are positioned in the container to emit 

ijl ultraviolet radiation. Bulbs 36a, 36b are positioned adjacent vortexes, but out of the dkect flow, 

ill within an encasement which is transparent to ultraviolet light. 

The embodiments for enhancing, accommodating and promoting chemical reaction, as 
15 described, need not all be present in the same apparatus, as the presence of one or more may not 
be required for the particular mixing of fluids being undertaken. Alternately, the embodiments 
can all be present in the chamber at all times, but be only used as needed. 

Referring to Figure 2, a fluid contact chamber according to the present invention is 
shown comprising a container 1 10 having a plurality of inlet ports 1 14 thereto. Attached at each 
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inlet is a venturi tube 144. Venturi tubes 144 aUow the introduction of a first fluid through 
venturi inlet 146 which causes a second fluid to be drawn into the tube through aspirator 148. 
The first and second fluids mix m the tubes and are passed through inlets 1 14 into container 1 10. 
Container 110 is similar to container 10, except that it is shown with more baffles. For 
simplicity, the outiet ports and interior details are not shown. 

Referring to Figure 3, there is shown a fluid contact chamber having a port 224 for 
providing a flow of a first fluid (solid arrows) and a port 244 for removmg the first fluid. A 
second fluid 216 is provided through a port 214 and is removed through port 226. As such, the 
fluids are contacted and move through the chamber in counter current flow. Otherwise the 



ijt 10 chamber is as shown m the embodiment of Figure 1 . 

Referrmg to Figure 4, there is shown a fluid contact chamber 310 formed without an 
!"^^^ upper cover. An insert 346 is in position in the chamber, hisert 346 has mounted on its wall 
111 portions 345, baffles 348 for dkecting the flow of fluid through the chamber and forming eddys 
^ in the flow. Insert 346 can be removed from chamber 310, if desned. Insert 346 is formed to fit 
15 within chamber 310 but is distanced therefrom to allow a flow of fluid, as indicated by solid 
arrows, between the chamber and the insert. A cyclical flow pattern can be generated as a first 
fluid (solid arrows) is pushed through the system by action of a second, introduced fluid 
(phantom arrows). 

A particularly preferred use of chambers according to the present invention is of use m 
20 water treatment by contact of water with ozone. In such water treatment, water is fed to the 
container to a desired level and no further external pumpmg is applied. Ozone is introduced at a 
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lower portion of the chamber and passes through the water by means of differential density. In 
the embodiment of Figure 4, for example, the baffles are arranged at an angle of about IT from 
horizontal such that eddies are formed as the ozone bubbles rise through the water. In another 
example embodiment, the baffles are arranged at an angle between 22.5° to 27.5 ° from 
horizontal. In yet another example embodiment, the baffles are arranged at an angle between 10** 
to 45 " firom horizontal. It should be noted that individual baffles 18a, 18b, 18c can be sloped at 
different angles. For instance, baffle 18a can be arranged at an angle of about 22.5" while baffle 
18c can be arranged at an angle of above 27.5*' from horizontal. The baffles can extend across 
80% of the width of the chamber and/or can be spaced such that there is an opening of 5/8" 
between adjacent baffles. To enhance the water treatment, ultiraviolet bulbs and ultrasonic 
emitters are disposed in the container. 

When such a chamber is used in water purification by contacting with ozone as discussed 
above, a further particularly preferred embodiment is to support on at least some of the baffles, 
!t titanium dioxide catalyst in the rutile form for removal of pesticides such as for example 
|jj 15 Malathion, Parathion or Dieldrin from water. 

It will be apparent that many otiier changes may be made to tiie illustirative embodiments, 
while falling witiiin the scope of the invention and it is intended that all such changes be covered 
by the claims appended hereto. 
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